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(54) Vehicular headlamp 

(57) Avehicularheadiamp (400) for emitting light to- 
ward a predetermined emitting direction, includes: aplu- 
rality of semiconductor light emitting devices (102a 5 
102b,102c } 102d,102e) approximately aligned; and an 



optical component (1 04), having its optical center (F) on 
one of the semiconductor light emitting devices (102a, 
102b,102c ! 102d I 102e), for irradiating light emitted by 
the semiconductor light emitting devices toward the 
emitting direction, 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a vehicular 
headlamp. More particularly, the present invention re- 
lates to a vehicular headlamp for emitting light toward a 
predetermined emitting direction. The vehicular head- 
lamp the invention concerns, for example, regular head- 
lamp, fog lamp and cornering lamp for automobiles, 
trains, motorcycles or the like. 

Description of the Related Art 

[0002] A vehicular headlamp for emitting light ahead 
of an automobile, for example, has to distribute the emit- 
ted light in a desired distribution pattern with high preci- 
sion from safety reasons. That light distribution pattern 
is formed by means of an optical system using a reflect- 
ing mirror, a lens or the like, for example, as disclosed 
in Japanese Patent Application Publication (Laid-Open) 
No. 6-89601 , pages 3-7 and Figs. 1-14. In recent years, 
the use of a semiconductor light emitting device in the 
vehicular headlamp has been discussed. 
[0003] In order to obtain sufficient light amount in the 
vehicular headlamp, a method has been discussed in 
which a plurality of semiconductor light emitting devices 
are used. In this case, however, optical design may be- 
come more complicated, resulting in difficulty in forma- 
tion of an appropriate light distribution pattern. 

SUMMARY OF THE INVENTION 

[0004] Therefore, it is an object of the present inven- 
tion to provide a vehicular headlamp, which is capable 
of overcoming the above drawbacks accompanying the 
conventional art. The above and other obj ects can be 
achieved by combinations described in the independent 
claims. The dependent claims define further advanta- 
geous and exemplary combinations of the present in- 
vention. 

[0005] According to the first aspect of the present in- 
vention, a vehicular headlamp for emitting light toward 
a predetermined emitting direction, comprises: a plural- 
ity of semiconductor light emitting devices approximate- 
ly aligned; and an optical component, having its optical 
center on one of the plurality of semiconductor light emit- 
ting devices, operable to irradiate light emitted by the 
plurality of semiconductor light emitting devices toward 
the emitting direction. 

[0006] The plurality of semiconductor light emitting 
device may be aligned in a predetermined aligning di- 
rection; the one semiconductor light emitting device may 
have a side at an end thereof, the side extending in the 
aligning direction; and the optical component may have 
the optical center on the side and may form at least a 
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part of a cut line for defining a boundary between a bright 
region and a dark region in a light distribution pattern of 
the vehicular headlamp based on light emitted by a por- 
tion nearthesideofthe one semiconductor light emitting 
5 device. 

[0007] The vehicular headlamp may emit the light 
ahead of an automobile, and the plurality of semicon- 
ductor light emitting devices may be aligned in an ap- 
proximately transverse direction of the automobile. 
10 [0008] An odd number of semiconductor light emitting 
devices may be provided, and the optical component 
may have the optical center on one of the semiconductor 
light emitting devices that is positioned at a center of 
them. 

15 [0009] An even number of semiconductor light emit- 
ting devices may be provided, the semiconductor light 
emitting devices being arranged asymmetrically with re- 
spect to the optical center of the optical component, and 
the optical component may form at least a part of a light 

20 distribution pattern of the vehicular headlamp based on 
the light emitted by the semiconductor light emitting de- 
vices. 

[0010] The vehicular headlamp to which the present 
invention may be applied to includes but not limited to 
25 regular headlamp, fog lamp and cornering lamp for au- 
tomobiles, trains, motorcycles or the like. 
[0011] The summary of the invention does not neces- 
sarily describe all necessary features of the present in- 
vention. The present invention may also be a sub-com- 
30 bin ati on of the features described above. The above and 
other features and advantages of the present invention 
will become more apparent from the following descrip- 
tion of the embodiments taken in conjunction with the 
accompanying drawings. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Fig. 1 illustrates an exemplary structure of an 
automotive lamp according to the present invention. 
40 [0013] Fig. 2 is a perspective view of an exemplary 
light source unit. 

[0014] Fig. 3 is a cross-sectional view of the light 
source unit shown in Fig. 2. 

[0015] Fig. 4 shows an exemplary structure of a light 
45 source in detail. 

[0016] Fig. 5 is a conceptual diagram of an exemplary 
light distribution pattern. 

[0017] Fig. 6 shows the structure of another exempla- 
ry light source unit. 
so [0018] Fig. 7 is a top view of another exemplary light 
source. 

[0019] Fig. 8 is a cross-sectional view of the light 
source shown in Fig. 7, taken along A-A line in Fig. 7. 
[0020] Fig. 9 is a perspective view of another exem- 
55 piary light source unit. 

[0021] Fig. 10 is a cross-sectional view of the light 
source unit shown in Fig. 9. 

[0022] Fig. 1 1 is a cross-sectional view of another ex- 
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ernpiary light source unit, taken along a vertical plane 
thereof. 

[0023] Fig. 12 is a cross-sectional view of the light 
source unit, taken along a horizontal plane thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

[0024] The invention will now be described based on 
the preferred embodiments, which do not intend to limit 
the scope of the present invention, but exemplify the in- 
vention . All of the features and the combinations thereof 
described in the embodiment are not necessarily essen- 
tial to the invention. 

[0025] Fig. 1 illustrates an exemplary structure of an 
automotive lamp 400 according to an embodiment of the 
present invention. The automotive lamp 400 is a vehic- 
ular headlamp for emitting a low beam that emits light 
toward a predetermined emitting direction ahead of an 
automobile. The automotive lamp 400 of this example 
aims to clearly form a cut line that defines a boundary 
between a bright region and a dark region in a light dis- 
tribution pattern of the vehicular headlamp. The auto- 
motive lamp 400 accommodates a plurality of light 
source units 100 approximately aligned in a row within 
a lamp room formed by a transparent cover 402 and a 
lamp body 404. 

[0026] Those light source units 1 00 have the same or 
similar structure. The light source units 1 00 are accom- 
modated in the lamp room in such a manner those op- 
tical axes are at a downward angle of about 0.3° to about 
0.6° with respect to the front-rear direction of the auto- 
mobile when the automotive lamp 400 is mounted on 
the body of the automobile. The automotive lamp 400 
forms a predetermined light distribution pattern by emit- 
ting light ahead of the automobile based on the light 
emitted by those light source units 1 00. The automotive 
lamp 400 may include a plurality of light source units 
1 00 respectively having different light distribution char- 
acteristics. 

[0027] Figs. 2 and 3 illustrate an exemplary structure 
of the light source unit 1 00. Fig. 2 is a perspective view 
of the light source unit 100, while Fig. 3 is a cross-sec- 
tional view thereof cut along a vertical plane parallel to 
the front-rear direction of the automobile. The light 
source unit 100 of this example is a projector-type light 
source unit for emitting light generated by a light source 
1 20 ahead by means of a lens 1 04, and includes a sup- 
porting member 110, a light blocking member 112, the 
light source 120 and the lens 104. 
[0028] The supporting member 110 is a plate-like 
member that supports the bottom surface of the light 
source 120 on its surface facing ahead of the automobile 
so as to fix the light source 1 20, so that the light source 
120 is allowed to emit tight ahead of the automobile. 
Moreover, in this example, the supporting member 110 
is arranged to standvertically. Thus, the supporting 
member 110 has a function of a heat sink that radiates 
heat generated by the light source 120. In this manner, 



it is possible to prevent reduction of light intensity of the 
light source 120 caused by the generated heat. 
[0029] The light blocking member 112 is a plate-like 
member provided to be opposed to the surface of the 

5 supporting member 110 with a part of the light source 
1 20 sandwiched therebetween , and blocks a part of light 
generated by the light source 120 by covering the part 
of the light source 1 20 from the automobile-front side of 
the light source 120, that is a closer side to the front of 

io the automobile. 

[0030] In this example, the light blocking member 112 
blocks a part of the light generated by the light source 
120 at its upper edge, thereby defining a boundary be- 
tween a bright region and a dark region of light incident 

15 on the lens 1 04 based on the shape of the upper edge 
projected straight ahead of the upper edge. That pro- 
jected shape of the upper edge is in form of a straight 
line extending in the approximately left-right direction of 
the automobile. That proj ected shape may be a shape 

20 with both ends turned down. In this example, the shape 
of the light blocking member 112 seen from above is 
such a shape that the light blocking member 112 cross- 
es the light source unit 100 along the approximately 
transverse direction of the automobile while being 

25 curved backward at its center. 

[0031] In this example, the lower end of the light block- 
ing member 112 is connected to the lower end of the 
supporting member 110, as shown in Fig. 2, and they 
are formed integrally with each other. Therefore, the 

so light blocking member 112 receives heat generated by 
the light source 120 from the supporting member 110 . 
In this manner, the light blockingmember 1 1 2 has a func- 
tion of a heat sink for radiating that heat. 
[0032] The light source 120 includes a plurality of 

35 semiconductor light emitting devices 1 02a- 102e ap- 
proximately aligned in a predetermined aligning direc- 
tion. In this example, the light source 120 includes an 
odd number of semiconductor light emitting devices 
102a-102e aligned in the approximately transverse di- 

40 rection of the automobile. Each of the semiconductor 
light emitting devices 102a-102e may be arranged in 
such a manner that the side at the lower end thereof 
extending in the approximately transverse direction is 
approximately aligned with the upper edge of the upper 

45 edge of the light blocking member 112. 

[0033] The lens 1 04 is an exemplary optical compo- 
nent provided commonly to a plurality of semiconductor 
light emitting devices 102a-102e. The lens 104 is ar- 
ranged on the automotive-front side of the semiconduc- 

50 tor light emitting devices 1 02a-1 02e, and transmits light 
emitted by those semiconductor light emitting devices 
1 02a- 102e, thereby irradiating that light toward the emit- 
ting direction ahead of the automobile. 
[0034] The lens 1 04 has an optical center F, that is a 

55 focus, a reference point in optical design or the like, on 
one of the odd number of semiconductor light emitting 
devices 102a-102e which is positioned at the center of 
them, i . e . , the semiconductor light emitting device 
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1 02c. In this example, the lens 1 04 has its optical center 
F on the intersection of X-axis and Y-axis. The X-axis 
and the Y-axis pass through the center of the surface of 
the semiconductor light emitting device 1 02c and the X- 
axis extends along the transverse direction of the auto- 
mobile while the Y-axis extending vertically. In this case, 
it is possible to appropriately form the light distribution 
pattern having a symmetrical region. Moreover, since 
the semiconductor light emitting device 102c is ar- 
ranged nearthe optical center F of the lens 1 04, the light 
source unit 1 00 can emit light that is controlled with high 
precision ahead. 

[0035] The lens 104 may have its optical center F in 
a predetermined area on the semiconductor light emit- 
ting device 1 02c that is set to correspond to the precision 
required for formation of the cut line. For example, the 
lens 104 may have its optical center F on a position at 
the upper edge of the light blocking member 1 1 2 that is 
positioned in front of the semiconductor light emitting 
device 102c. 

[0036] Moreover, the lens 104 may have its optical 
center F on the side at the lower end of the semicon- 
ductor light emitting device 1 02c extending in the lateral 
direction thereof. In this case, the lens 104 can clearly 
form the boundary between the bright region and the 
dark region corresponding to that side of the semicon- 
ductor light emitting device 1 02c ahead of the automo- 
bile by projecting an image of a region near that side of 
the semiconductor light emitting device 1 02c. 
[0037] The lens 104 may form at least a part of the 
cut line in the light distribution pattern of the automotive 
lamp 400 (see Fig. 1) based on light generated by the 
region near that side of the semiconductor light emitting 
device 102c, for example. The lens 1 04 may direct the 
light generated by the semiconductor light emitting de- 
vice 1 02c to a region to be irradiated with light having 
especially higher illuminance, i.e., a so-called hot zone, 
near the cut line. In this case, the automotive lamp 400 
can form the clear and appropriate cut line. 
[0038] In an alternative example, the lens 104 may 
have its optical center F on any of other semiconductor 
light emitting devices 102a, 102b, 102d and 102e. Also 
in this case, the automotive lamp 400 can form the clear 
cut line by irradiating the region near the cut line with 
light appropriately. 

[0039] Fig. 4 illustrates an exemplary detailed struc- 
ture of the light source 120. The light source 120 of this 
example is a linear light source extending in the approx- 
imately transverse direction of the automobile, and in- 
cludes a substrate 106, a plurality of semiconductor light 
emitting devices 102a-102e and a light transmitting 
member 1 08. The substrate 1 06 fixes a plurality of sem- 
iconductor light emitting devices 102a-102e placed on 
its upper surface. 

[0040] The semiconductor light emitting devices 
102a-102e are light emitting diodes, for example, and 
are approximately aligned at approximately constant in- 
tervals on the substrate 106. The semiconductor light 



emitting device 102 irradiates phosphors (not shown) 
provided on its surface with ultraviolet light so as to 
cause the phosphors to emit white iight, for example. 
Alternatively, the semiconductor light emitting device 

5 may irradiate the phosphors with blue light so as to 
cause the phosphors to emit yellow iight that is light of 
a complementary color of blue. In this case, the light 
source 1 20 emits white light based on the blue light and 
the yellow light respectively emitted by the semiconduc- 

10 tor light emitting device and the phosphors. 

[0041 ] In this example, each of a plurality of semicon- 
ductor light emitting devices 102a-102e has a positive 
electrode 122 and a negative electrode 124 on its sur- 
face. The positive electrode 1 22 and the negative elec- 
ts trode 124 are provided to correspond to a P-type sem- 
iconductor layer and an N-type semiconductor layer 
(both not shown) in the semiconductor light emitting de- 
vice 1 02, respectively, and receive power for generating 
light. The positive electrode 122 and the negative elec- 

20 trode 1 24 may be provided near a side substantially per- 
pendicular to the aligning direction in which a plurality 
of semiconductor light emitting devices 102a-102e are 
arranged. In this case, the effect of the shape of the pos- 
itive electrode 122 or negative electrode 124 on the for- 

25 mation of the cut line can be reduced. 

[0042] Moreover, a plurality of semiconductor light 
emitting devices 102a-102e may be electrically con- 
nected in series by wirings (not shown) provided in the 
lightsource 1 20. In this case, the current flowing through 

30 the semiconductor light emitting devices 1 02a- 1 02e can 
be made uniform. Alternatively, the semiconductor light 
emitting devices 102a-102e may be electrically con- 
nected in parallel. In this case, the voltage to be supplied 
to the light source can be reduced. 

35 [0043] The light transmitting member 108 is formed 
from material that can transmit light emitted by the sem- 
iconductor light emitting device 102, such as transpar- 
ent resin, and seals a plurality of semiconductor light 
emitting devices 1 02a-1 02e by being formed to be op- 

40 posed to the substrate 1 06 with those semiconductor 
light emitting devices 102a-102e sandwiched therebe- 
tween. According to this example, it is possible to ap- 
propriately form the light source 120 using a plurality of 
semiconductor light emitting devices 102a-102e. 

45 [0044] Fig. 5 is a conceptual diagram of an exemplary 
light distribution pattern 302 formed by the light source 
unit 1 00. The light distribution pattern 302 is a light dis- 
tribution pattern of a low beam formed on a virtual ver- 
tical screen arranged at a position 25 meters ahead of 

50 the light source unit 1 00. 

[0045] According to this example, the lens 1 04 forms 
the light distribution pattern 302 having a predetermined 
shape by projecting light emitted by a plurality of semi- 
conductor light emitting devices 102a-102e (see Fig. 2) 

55 onto the virtual vertical screen. The lens 104 forms a cut 
line in the iight distribution pattern 302 based on the 
shape of the upper edge of the light blocking member 
112 (see Fig. 2). For example, the lens 104 irradiates 
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' light emitted by the semiconductor light emitting device 
1 02c to a region 304 that is a part of the iight distribution 
pattern 302. in this case, the lens 1 04 may form a bound- 
ary 306 of the region 304 on the cut line of the light dis- 
tribution pattern 302 in accordance with the side at the 
lower end of the semiconductor light emitting device 
102c. 

[0046] As described referring to Fig. 2, the lens 104 
has its optical center F on the semiconductor light emit- 
ting device 102c. In this case, the lens 104 clearly 
projects the boundary 306 to a region near the hot zone 
around the center of the iight distribution pattern 302. 
Thus, it is possible to clearly form the cut line of the light 
distribution pattern 302. 

[0047] The lens 1 04 may form a portion in the cut line 
in the light distribution pattern 302, otherthan the bound- 
ary 306, in accordance with the sides at the lower ends 
of the semiconductor light emitting devices 102a, 102b, 
102d and 102e, for example. In this case, it is possible 
to clearly form the cut line in the light distribution pattern 
302 because those sides at the lower ends are posi- 
tioned in a focal plane of the lens 1 04. 
[0048] I n an alternative example, the automotive lamp 
400 (see Fig. 1) may form the light distribution pattern 
302 based on light generated by a plurality of light 
source units 100 respectively having different light dis- 
tribution characteristics. In this case, each of those light 
source units 1 00 may irradiate a region that is a part of 
the light distribution pattern 302 with light. 
[0049] Fig. 6 shows another exemplary structure of 
the light source unit 1 00. In this example, the lightsource 
120 includes an even number of semiconductor light 
emitting devices 102a-102f arranged in the approxi- 
mately transverse direction of the automobile. The even 
number of semiconductor light emitting devices 102a- 
1 02f are arranged asymmetrically with respect to the op- 
tica! center F of the lens 1 04. In this case, the lens 1 04 
forms at least a part of the light distribution pattern of 
the automotive lamp 400 (see Fig. 1) based on iight 
emitted by those semiconductor light emitting devices 
102a-102f thus arranged. 

[0050] The lens 1 04 has its optical center F near the 
semiconductor light emitting device 1 02b. In this exam- 
ple, the lens 1 04 has its optical center F on the intersec- 
tion of X-axis and Y-axis both running through the center 
of the surface of the semiconductor light emitting device 
1 02b, X-axis extending in the transverse direction of the 
automobile while Y-axis extending vertically, as shown 
in Fig. 6. The lens 104 irradiates iight ahead of the au- 
tomobile on the left based on light generated by two 
semiconductor light emitting devices 102a and 102b 
and irradiates light of higher intensity ahead of the au- 
tomobile on the right based on light emitted by the re- 
maining four semiconductor light emitting devices 1 02c- 
102f, for example. 

[0051] It should be noted that in some cases the ve- 
hicular headlamp is required to have a light distribution 
pattern in which either of right and left sides of the au- 



tomobile has to be irradiated with light of h igher intensity, 
in accordance with a manner in which automobiles pass 
by each other that is determined by a law or the like. 
According to this example, it is possible to form an ap- 

5 propriate light distribution pattern. Please note that the 
light blocking member 112 is curved toward the rear of 
the automobile in such a manner that a portion of the 
light blocking member 1 1 2 near the semiconductor light 
emitting device 1 02b is the closest to the rear of the au- 

10 tomobile. 

[0052] In this example, the automotive lamp 400 may 
further include a iight source unit in addition to the afore- 
mentioned light source units 1 00, which has light distri- 
bution characteristics from those of the light source units 

15 100. In this case, the automotive lamp 400 may form a 
desired light distribution pattern based on light emitted 
by a plurality of light source units respectively having 
different light distribution characteristics. According to 
this example, it is possible to appropriately form various 

20 light distribution patterns. Exceptforthe above, the com- 
ponents in Fig. 6 having the same reference numerals 
as those in Fig. 2 have the same or similar functions as/ 
to the components in Fig. 2 and therefore the description 
thereof is omitted. 

25 [0053] Figs. 7 and 8 illustrate another exemplary 
structure of the light source 120 in detail, Fig, .jZ. shows 
the lightsource 120 seen from above, while Fig.. 8 shows 
a cross section of the light source 120 taken along line 
A-A in Fig. 7. 

30- [0054] In this example, the substrate 1 06 is a disc. A 
plurality of semiconductor light emitting devices 102a- 
102e are approximately aligned in such a manner the 
sides of them are aligned on the virtual line A-A passing 
through the center of the circle formed by the outer pe- 

35 riphery of the upper surface of the substrate 106, as 
shown in Fig. 7. 

[0055] The light transmittingmember 108 has an ap- 
proximately hemispherical shape having its center at the 
center O of the aforementioned circle. One side of one 

40 of the semiconductor light emitting devices 1 02a- 1 02e 
positioned at the center of them, i.e., the semiconductor 
iight emitting device 102c is placed on the center O of 
the aforementioned circle. In this case, the semiconduc- 
tor light emitting device 102c irradiates light generated 

45 by a portion near that side on the center O at such an 
angle with respect to the surface of the light transmitting 
member 1 08 that total reflection of that light does not 
occur. Therefore, the light transmitting member 1 08 can 
irradiate the light emitted by the semiconductor light 

50 emitting device 102 pass to the outside efficiently. Ex- 
cept f orthe above, the components in Figs. 7 and 8 hav- 
ing the same reference numerals as those in Fig. 4 have 
the same or similar functions as/to the components in 
Fig. 4 and therefore the description thereof is omitted. 

55 [0056] Figs. 9 and 10 illustrate another exemplary 
structure of the lightsource unit 100. Fig. 9 is a perspec- 
tive view of the light source unit 100, while Fig. 10 is a 
cross-sectional view thereof taken along a vertical cross 
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section parallel to the front-rear direction of the automo- 
bile. In this example, the light source unit 100 makes 
light emitted by a plurality of semiconductor light emit- 
ting devices 1 02a- 1 02e incident directly on the lens 1 04 
without using the light blocking member 1 1 2 (see Fig. 2). 
[0057] The light source 120 has the same or similar 
function as/to that shown in Figs. 7 and 8. A plurality of 
semiconductor light emitting devices 102a-102e are 
fixed on the substrate 106 in such a manner their sides 
aligned on the virtual line A-A (see Fig. 7) are positioned 
at the lower ends, as shown in Fig. 9. The light source 
1 20 may have the same or similar function and structure 
as/to the light source 120 shown in Fig. 4. 
[0058] The lens 104 has its optical center F on the 
side at the lower end of the semiconductor light emitting 
device 1 02c, as shown in Figs. 9 and 1 0. In this example, 
the lens 104 has its optical center F on the intersection 
of X-axis and Y-axis both running through the center of 
that side at the lower end of the semiconductor light 
emitting device 1 02c, X-axis extending in the transverse 
direction of the automobile while Y-axis extending verti- 
cally. In this case, the lens 104 forms at least a part of 
the cut line in the light distribution pattern by projecting 
an image of a portion near that side of the semiconduc- 
tor light emitting device 102c. 

[0059] The light source unit 1 00 of this example forms 
a light distribution pattern that is similarto at least a part 
of the light distribution pattern 302 shown in Fig. 5. The 
lens 1 04 irradiates light emitted by the semiconductor 
light emitting device 1 02c to a region 304 that is a part 
of the light distribution pattern 302. In this case, the lens 
1 04 forms a boundary 306 of the region 304 on the cut 
line in the light distribution pattern 302 in accordance 
with the side at the lower end of the semiconductor light 
emitting device 1 02c. The lens 1 04 may form the bound- 
ary 306 by projecting the light emitted by the semicon- 
ductor light emitting device 102c from an end face that 
contains that side. 

[0060] According to this example, it is possible to form 
an appropriate light distribution pattern. The automotive 
lamp 400 (see Fig. 1 ) may form the light distribution pat- 
tern 302 based on light generated by a plurality of light 
source units 100 respectively having different light dis- 
tribution characteristics. Except for the above, the com- 
ponents in Figs. 9 and 10 having the same reference 
numerals as those in Figs. 2 and 3 have the same or 
similar functions as the components in Figs. 2 and 3 and 
therefore the description thereof is omitted. 
[0061] Figs. 11 and 12 illustrate another exemplary 
structure of the light source unit 100. Figs. 11 and 12 
are cross-sectional views of the light source unit 100 tak- 
en along a B-B vertical plane and an A-A horizontal 
plane, respectively. The light source unit 100 of this ex- 
ample is a projector-type light source unit that emits light 
reflected and converged at a position near the optical 
axis, ahead via a lens. The light source unit 1 00 includes 
a supportingmember 1 1 6, a light source 1 20, a reflecting 
mirror 1 1 8, a lens 1 04 and another reflecting mirror 1 1 4. 
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[0062] The supporting member 116 is a piate having 
an upper surface arranged approximately horizontally, 
and fixes the bottom surface of the light source 120 
placed on the upper surface thereof. The light source 

5 120 includes a plurality of semiconductor light emitting 
devices 1 02a- 1 02e and is fixed on the upper surface of 
the supporting member 116 to faceup. The light source 
120 may have the same or similar function as the light 
source 120 shown in Fig. 4. The semiconductor light 

10 emitting devices 1 02a-1 02e have sides extending in the 
approximately transverse direction of the automobile at 
their front and rear ends. Alternatively, the light source 
120 may have the same or similar function as the light 
source 120 shown in Figs. 7 and 8. 

15 [0063] The reflecting mirror 1 1 8 reflects light at its up- 
per surface that is arranged substantially horizontally, 
and is provided between the front end of the supporting 
member 1 1 6 and the lens 1 04. The reflecting mirror 1 1 8 
may be provided in a plane substantially containing a 

20 plurality of semiconductor light emitting devices 102a- 
102e. In this case, light generated by the light source 
120 can be made incident on the lens 104 efficiently. 
Moreover, the front edge of the reflecting mirror 1 1 8 has 
an approximately linear shape that extends in the ap- 

25 proximately transverse direction of the automobile. This . 
front edge of the reflecting mirror 118 may have a shape 
in accordance with the cut line to be formed, such as a 
shape with both ends turned down. 
[0064] The lens 104 is provided on the automobile- 

30 front side of the reflecting mirrors 1 1 8 and 1 1 4 and trans- 
mits light reflected by the reflecting mirror 1 1 8 or 1 1 4 to 
direct that light toward the emitting direction ahead of 
the automobile. I n this example, the lens 1 04 has a focus 
near the front edge of the reflecting mirror 1 1 8 and forms 

35 at least a part of the light distribution pattern of the au- 
tomotive lamp 400 (see Fig. 1) by projecting an image 
of a focal plane containing the focus of the lens 104 
ahead of the automobile. In this case, the lens 1 04forms 
at least a part of the cut line in the light distribution pat- 

40 tern of the automotive lamp 400 based on the shape of 
the front edge of the reflecting mirror 118. 
[0065] The reflecting mirror 1 1 4 is an exemplary opti- 
cal component provided commonly to a plurality of sem- 
iconductor light emitting diodes 102a-102e and is ar- 

45 ranged to surround the light source 120 from behind, 
above and sides of the light source 1 20. in this manner, 
the reflecting mirror 114 reflects light generated by the 
light source 120 ahead, thereby making that light inci- 
dent on the lens 1 04 and then making the lens 1 04 irra- 

50 diate that light toward the emitting direction. Thus, the 
reflecting mirror 114 can irradiate light emitted by a plu- 
rality of semiconductor light emitting devices 102a-102e 
toward the emitting direction. 

[0066] In this example, at least a part of the reflecting 
55 mirror 114 has an approximately spheroidal shape 
formed by a combined elliptical plane, for example. This 
approximately spheroidal shape is set in such a manner 
that a cross section thereof containing the optical axis 
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of the light source unit 1 00 forms at least a part of an 
approximately elliptical shape. The eccentricity of that 
approximately elliptical shape is set to gradually in- 
crease from that in the vertical cross section to that in 
the horizontal cross section. In addition, the light source 
unit 100 has the optica! axis that runs approximately 
through the center of the lens 104 to go ahead of the 
automobile. 

[0067] The approximately spheroidal part of the re- 
flecting mirror 114 has a focus F1 , that is an exemplary 
optical center, near the one of the semiconductor light 
emitting devices 102a-102e positioned at the center of 
them, i.e., the semiconductor light emitting device 102c 
and also has a focus F2 near the front end of the reflect- 
ing mirror 118. In this example, that approximately sphe- 
roidal part has its optical center F on the intersection of 
X-axis and Y-axis both passing through the center of the 
surface of the semiconductor light emitting device 1 02c, 
X-axis extending in the transverse direction of the auto- 
mobile wh ile Y-axis extending vertically: I n this case, that 
approximately spheroidal part converges at least most 
of the light generated by the light source 1 20 at a posi- 
tion near the front edge of the reflecting mirror 118. 
[0068] In this case, a clear boundary between a bright 
region and a dark region base on the shape of the front 
edge of the reflectingmirror 118 is formed near that front 
edge. Therefore, the lens 104 having its focus near that 
front edge can irradiate light having the clear boundary 
between the bright and dark regions to a region near the 
cut line in the light distribution pattern. Thus, according 
to this example, it is possible to appropriately form the 
light distribution pattern having the clear cut line. 
[0069] The approximately spheroidal part of the re- 
flecting mirror 114 may have the focus F1 near the side 
at the front end of the semiconductor light emitting de- 
vice 102c. In this case, that approximately spheroidal 
part makes at least most of the light emitted by the sem- 
iconductor iight emitting devices 1 02a- 1 02e incident di- 
rectly on the lens 1 04 without making it incident on the 
reflecting mirror 11 8 .Therefore, it is possible to irradiate 
the region near the cut Sine with light more appropriately. 
[0070] In another example, the reflecting mirror 114 
may be a parabolic reflecting mirror having its focus near 
the semiconductor light emitting device 102c. In this 
case, the light source unit 1 00 may be a parabolic light 
source unit that emits light ahead by using a parabolic 
reflecting mirror. Such a light source unit 100 has a 
transparent cover in place of the lens 1 04. In this case, 
the light source unit 100 can emit light controlled with 
high precision ahead. 

[0071] As is apparent from the above description, ac- 
cording to the present invention, it is possible to appro- 
priately form a light distribution pattern. 
[0072] Although the present invention has been de- 
scribed by way of exemplary embodiments, it should be 
understoodthat those skilled in the art might make many 
changes and substitutions without departing from the 
scope of the present invention which is defined by the 
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Claims 

1. A vehicular headiampforemitting lighttoward a pre- 
determined emitting direction, comprising: 

a plurality of semiconductor light emitting de- 
vices approximately aligned; and 
an optical component, having its optical center 
on one of said plurality of semiconductor light 
emitting devices, operable to irradiate light 
emitted by said plurality of semiconductor light 
emitting devices toward said emitting direction. 

A vehicular headlamp as claimed in claim 1 , where- 
in said plurality of semiconductor light emitting de- 
vice are aligned in a predetermined aligning direc- 
tion; 

said one semiconductor light emitting device 
has a side at an end thereof, said side extending in 
said aligning direction; and 

said optical component has said optical cent- 
er on said side and forms at least a part of a cut line 
for defining a boundary between a bright region and 
a dark region in a light distribution pattern»of said 
vehicular headlamp based on light emitted by a por- 
tion near said side of said one semiconductor light 
emitting device, 

A vehicular headlamp as claimed in claim 1 or 2, 
wherein said vehicular headlamp emits said light 
ahead of an automobile, and 

said plurality of semiconductor light emitting 
devices are aligned in an approximately transverse 
direction of the automobile. 

A vehicular headianp as claimed in any of the pre- 
ceding claims, wherein an odd number of semicon- 
ductor light emitting devices are provided, and 

said optical component has said optical cent- 
er on one of said semiconductor light emitting de- 
vices that is positioned at a center of them, 

A vehicular headianp as claimed in any of the pre- 
ceding claims, wherein an even numberof semicon- 
ductor light emitting devices are provided, said 
semiconductor light emitting devices being ar- 
ranged asymmetrically with respect to said optical 
center of said optical component, and 

said optica! component forms at least a part 
of a light distribution pattern of said vehicular head- 
lamp based on said light emitted by said semicon- 
ductor light emitting devices. 
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(54) Vehicular headlamp 

(57) A vehicular headlamp (400) for emitting light to- 
ward a predetermined emitting direction, includes: aplu- 
rality of semiconductor light emitting devices (102a, 
102b,102c } 102d,102e) approximately aligned; and an 



optical component (1 04), having its optical center (F) on 
one of the semiconductor light emitting devices (102a, 
102b,102c,102d,102e) J for irradiating light emitted by 
the semiconductor light emitting devices toward the 
emitting direction. 



CO 

< 

"3- 



Q. 

LU 



104 



108 

x--. V 



102b | 
102a \ i 1 02d 



100 




FIG. 2 



Printed by Jouve, 75001 PARIS (FR) 



EP1 447 616 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 04 00 3010 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



PATENT ABSTRACTS OF JAPAN 

vol . 2003, no- 05, 

12 May 2003 (2003-05-12) 

-& JP 2003 031007 A (STANLEY ELECTRIC CO 

LTD), 31 January 2003 (2003-01-31) 

* abstract * 

* figures 2a-2c,3,5,6,14,17 * 

PATENT ABSTRACTS OF JAPAN 

vol . 2003, no. 05, 

12 May 2003 (2003-O5-12) 

-& JP 2003 031011 A (STANLEY ELECTRIC CO 

LTD), 31 January 2003 (2003-01-31) 

* abstract * 

* figures 2a-2c,3,5,6 * 



1-5 



F21S8/12 
B60Q1/00 
H01L25/075 
F21S8/10 



1-4 



US 2001/019486 Al (TH0MINET VINCENT) 
6 September 2001 (2001-09-06) 
* abstract * 



1,3-5 



* paragraphs 


[0017^ 




[0018] 


* 


* paragraphs 


'0020^ 


> 


"0021' 


, [0025] * 


* paragraphs 


0028] 




'O030 1 


* 



TECHNICAL FIELDS 
SEARCHED (lnl.CL7) 



figures 1,2,5-7 



F21S 



US 2002/196639 Al (WEIDEL EDGAR) 
26 December 2002 (2002-12-26) 

* abstract * 

* paragraphs [0028] „ [0029] * 

* paragraph [0032] * 

* paragraphs [0038] - [0042] * 

* paragraph [0045] * 

* figures 1,2 * 



1,3-5 



The present search report has been drawn up for all claims 



Place of search 

The Hague 



Date of completion of the search 

5 August 2005 



-xarriner 

Prevot, E 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing dale 
D : document cited in the application 
L : document cited for other reasons 

& ; member of the same patent family, corresponding 
document 



EP1 447 616 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 04 00 3010 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

05-08-2G05 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



JP 2003031007 A 31-01-2003 NONE 



JP 2003031011 


A 


31-01 


-2003 


NONE 






US 2001019486 


Al 


06-09 


-2001 


DE 


10009782 Al 


06-09-2001 










JP 


2001266620 A 


28-09-2001 


US 2002196639 


Al 


26-12- 


-2O02 


DE 


10129743 Al 


09-01-2003 










EP 


1270324 A2 


02-01-2003 










JP 


2O03045210 A 


14-02-2003 



in 



Q — — __ 

& For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



3 



